Background: Though cardiovascular diseases are mostly seen in adulthood, foundation of diet and physical activity is largely formed during childhood. The study aimed to explore children's preference for diet and physical activity in a peri-urban area of Nepal because this is an important dimension to explore in the life-course approach to combat non-communicable diseases.
INTRODUCTION
Unhealthy diet and physical inactivity contribute to the non-communicable diseases (NCDs), 1,2 particularly in low-and middle-income countries. 3 Though adults are mostly affected, changes begin early in life. 4 Hence, applying a life-course approach is a critical strategy 5 as adult health behaviour is formed during young age, 6 and can potentially be modified.
7 NCD risk factors are rising, 8 particularly in Nepal's urbanising settings. 9 Nepalese adolescents have high risk factors, 10 coupled with inadequate knowledge.
11
Data from the peri-urban Jhaukhel-Duwakot Health Demographic Surveillance Site (JD-HDSS) also demonstrates that cardiovascular risk factors are common, 12 with limited awareness even among the diseased 13 and also among young mothers. 14 Indeed, many factors determine children's eating habits and physical activity, 15, 16 of which their preference for a particular food and activity can be a strong determinant. 17 This aspect has been studied mainly in high-income countries. [18] [19] [20] We undertook this study in this peri-urban setting of Nepal to explore children's dietary and physical activity preferences.
METHODS
This cross-sectional study was conducted in JD-HDSS, a peri-urban area in the Kathmandu valley about 15 kilometres from the capital Kathmandu and comprising the former villages Jhaukhel and Duwakot. From the JD-HDSS database, a sampling list of households with children aged 5-10 years was prepared.The reason for choosing five years as the lower cut-off was that it would have been very difficult for children younger than five years to fill in the questionnaires on their own. Likewise, we put the upper cut off at ten years as the mothers in our focus groups had expressed that it was very difficult to influence dietary and physical activity behaviour of those above 10 years or so. 14 We intended to include all these households in our sample.
Twelve enumerators received 5-days training on data collection. They did door-to-door visits to all the listed households between August-November 2014. Children aged 5-10 years in the households filled in the questionnaire in their presence but without interference of other family members. Enumerators randomly picked one child if there were more than one eligible child in the household. Children who were not keen to participate were excluded from data collection process. The enumerator facilitated the process if the child had any query or needed help understanding the questions. Enumerators were continuously supervised in the field by three public health graduates, and intermittently by two authors (AV, NO).
We developed our questionnaire containing 64 food items along the lines of the child food preference questionnaires used earlier. 18, 19, 21 First, we prepared a list of most commonly available food-items in the local context, and categorized them 'intogreen', 'yellow' and 'red'. Because Nepal does not have a dietary guideline, we did the classification into these three categories following the methods adapted in similar studies 22, 23 in other settings, supplemented by consultation with national and international experts working in the field of childhood nutrition.
'Green' foods were defined as food items that contain nutrients that are good for health and growth of children, and they are usually not harmful even when consumed in large amounts. We defined 'red' foods as those that contain high amounts of unhealthy ingredients including trans-fat, sugar, etc. 'Yellow' food items were those that do not contain adequate nutrients, or which are likely to replace staple and healthy food if taken regularly or in large quantities. Altogether 28 'green', 25 'red' and 11 'yellow' food items were listed (Table 1 ). All food items were illustrated with photos in the questionnaire. For each food item, there were six response options: 1-5 for increasing order of preference and accompanied by a five point 'face-scale' that immensely increased userfriendliness of the questionnaire, and a 'never tried/ don't know' option which was scored zero. Children were asked to circle the number in the appropriate box. The 64 food items did not appear in any particular order in the questionnaire.
Physical activity was categorized into 'moderate to vigorous physical activity (MVPA)' and 'low physical activity (LPA) 24 by first listing common activities related to the children's context in Nepal. Activities termed 'MVPA' indicated those that require active movement of the gross muscles of the body and included the following six activities: playing outdoors, swimming, helping family in the garden/field, playing football, cycling and kite-flying. 'LPA' activities included six activities that are sedentary or need minimal muscle movements: computer-related activities, playing with dolls/toys, watching TV/cartoon, studying, playing carom (a "strike and pocket" table game of Eastern origin similar to billiards and table shuffleboard) and playing mobile games. Like for food-items, a five-point preference score with face-scale and a 'never tried/don't know' option was used for physical activity.
The enumerators also collected data on the sociodemographic variables of the children from the adult family members of the family: sex, age, ethnicity, mother's education, parents' occupation, and monthly household income.
Data was entered in Epidata 3.1 and analyzed with SPSS version 20.0. We aggregated scores for the 28 'green', 11 'yellow' and 25 'red' food itemsinto 'green' food score, 'yellow' food score and 'red'food score, respectively. Similarly,we also aggregated scores from the six MVPA and six LPA into 'MVPA score' and 'LPA score', respectively. We calculated medians and interquartile ranges for preference scores for each aggregated group of food items and physical activities, and compared them across socio-demographic variables. We used Wilcoxon signed rank test to compare the median preference scores in each category of the socio-demographic variables -for 'green', 'yellow' and 'red' food items, and for comparing preference scores for MVPA and LPA. For comparing median preference scores across categories of socio-demographic variables, we used independent samples Kruskal Wallis test. P-value less than 0.05 was considered statistically significant. We used SPSS version 20 for data analysis.
We pre-tested the questionnaire in 20 children aged 5-10 years in Kathmandu, and we found that even smaller children did not have any problem in comprehending and answering the questions, and they rather enjoyed filling them in.The study received ethical approval from the Nepal Health Research Council. Verbal consent for children's participation was given by family members present in the households at the time of data collection and by the children themselves.
RESULTS
Of the total 470 children aged 5-10 years in the study area, 437 children participated in the study (response rate: 93%). Boys and girls were in almost equal proportion (49.7% vs. 50.3%). Children aged 5-7 years constituted 75.1% of the study population while the remaining 24.9% were aged 8-10 years. The demographic details of the children are given in Table 2 .
Regarding food preferences, children's overall median preference scores with their interquartile ranges for 'green' food, 'yellow' food and 'red' food were 4.03 (0.66), 3.81 (0.90) and 4.16 (0.92), respectively. Most preferred 'red' food items, for example, ice-cream, chocolate, carbonated drinks, noodles, etc. Most 'green' foods, such as fruits and vegetables, ranked lower than 'red' foods in preference. Table 2 shows the scores among the various sociodemographic subsets of children. The table makes a twoway comparison of the preference scores: a horizontal comparison of scores for 'green', 'yellow' and 'red' food items at each level of category of variables (e.g. whether boys have higher preference for 'green' food, 'yellow' food or 'red' food compared to girls); and also a vertical comparison among each category of the sociodemographic variables for each of the three food groups (e.g. whether boys or girls have higher preference for 'green' food).
Compared to the 'green' and 'red' food items, the 'yellow' food items scored lowest across most of the variables (p<0.001). Importantly, preference for 'red' food was higher than for 'green' food among most of the children-and significantly so, if they were of Newar ethnicity (p=0.009), or if the mother's occupation was self-employment or private job (P=0.001). In terms of socio-demographic variables, there were no statistically significant differences for preferences in the three categories of food-items (Table 2) .
Regarding physical activity preference, the children preferred LPA over MVPA with the median (inter-quartile range, IQR) preference scores being 4.16 (IQR 1.50) and 3.50 (IQR 1.66), respectively. Studying, watching TV/ cartoons and playing with toys and dolls were the most preferred activities. Children gave less preference to outdoor activities such as playing football, swimming and helping family members in the garden or field.
Physical activity preference scores for MVPA and LPA in the different categories of the background variables are shown in Table 3 . Similar to Table 2, Table 3 demonstrates two-way comparisons, horizontally and vertically. We found that most children, irrespective of their socio-demographic background, preferred LPA over MVPA (p≤0.05) (Table 3) . Further, boys preferred MVPA more than girls (p <0.001). Children's preference, for both MVPA and LPA, did not significantly differ by their age, ethnicity, mother's education or occupation. The preference for LPA, however, was affected by occupation of their father (p=0.003) and mother (p=0.038) and by monthly household income (p=0.036).
DISCUSSION
In the presence of high prevalence of inadequate physical activity and unhealthy diet intake in Nepalese children, 10 indeed an important determinant of their behaviour. As children's diet and physical activity preferences have not been previously studied in Nepal, we conducted this study to bridge this knowledge gap. Our study investigated dietary and physical activity preference scores of 437 children residing in a peri-urban area of Nepal through a self-administered questionnaire. On the whole, the children preferred unhealthy over healthy food items and low physical activities over moderate-tovigorous physical activities.
Preference-based questionnaires like the one that we used in the study have come into use relatively late and are used less commonly 22 compared to questionnaires that explore children's eating behaviour, 25, 26 or activity practices.
27 Nonetheless, preference-focused studies show that these correlate positively with health behaviour of children, including attitude towards physical education. 20 We therefore developed a child preference questionnaire to determine the children's preferences modelled on internationally validated tools 18, 19 and adapted them to the local context.
Asking parents about their children's preferences can be misleading and incorrect. While parents' own food preferences correlate well with the perceived preferences of their children, only half of the children's actual preferences match correctly with what their parents thought they preferred. 22 Similarly, while parents' preferences on physical activity also positively correlate with their children's preferences, 17 parents' perception regarding children's physical activity preferences do not align with children's own preferences. 28 Of the various socio-demographic correlates we explored, higher family income is one factor in our study that was associated with higher preference scores for both unhealthy diet and inactive physical activities -a finding which is shared also by others. 22 However, unlike other studies, 18 age of the children in our study did not influence dietary or physical activity preferences.
A major strength of the study is the fact that it has objectively explored, for the first time in Nepal, children's preferences on diet and physical activity. Indeed, this knowledge about children's preferences can have great public health impact as it provides useful insight for planning healthy behavioural interventions in children. None the less, our study has certain limitations too. As a Nepali guideline on healthy food is lacking, we developed our own categorisation of green, yellow and red food, which may seem subjective. Small children responding to thequestions can also lead to misreporting bias, which we tried to minimize by making the questionnaire as simple as possible that relied more on drawings and pictures than the texts. We unintentionally excluded question on education of the father which can also influence children's preferences. Furthermore, besides the socio-demographic factors, dietary preferences are also affected by various environmental influences and genetic predispositions. 29 Similarly, physical activity preferences are also influenced by various sociocultural 27 and parental facilitators and barriers. 30 However, it was beyond the scope of our study to explore these factors.
CONCLUSIONS
Children from peri-urban Nepal showed greater preference for unhealthy diet and low physical activity. Parental income and mothers' education negatively influenced preferences of these children. Indeed, dietary and physical activity preferences of children are important to consider while developing heart-health promotional interventions, not only for CVDs but also for other non-communicable diseases that share these two behavioural risk factors.
